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(54) THERMALLY DEVELOPABLE LIGHT-SENSITIVE 
MATERIAL 

(71) We FUJI PHOTO FILM CO.. LTD., a Japanese Company, orNo. 210, 
Nakanuma, Mmami/Ashigara-Shi. Kanagawa, Japan, do hereby declare the 
invention for which we pray that a patent may be granted to us, and the method by 
statement^- 0 performed ' lo be Particularly described in and by the following 

The present invention relates to a heat-developable light-sensitive material. 
Heretofore, photographic methods using silver halide have been widely 
practiced, since silver haiiH»c ■• . • • • J 
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MbMMini, or oi oenzoinazole, and a catalytic amount of a silver 30 
halide. The present invention relates to this recent proposal. 

Heat-developable hght-sensitive materials so far proposed are unfortunately 
insufficiently light-sensitive. It is however known that mcrocyanine dyes the so- 
35 a? CO J, OU f. i 6 " 5 ' 1 ' 2 ?^ for silver halide emulsions, can also sensitize heat- ' 
•» developable light-sensitive materials. 35 
Nonetheless, not all colour sensitizing agents effective Tor silver halide 
emulsions are necessanly effective for a heat-developable light-sensitive material. 

, We have discovered that a qiunoline compound represented by the general 

formula (I) hereinafter described and certain derivatives thereof show good 
w sensitizing effects for certain heat-developable light-sensitive materials. 40 
Thus the present invention consists in a heat-developable light-sensitive 
material comprising a support bearing: 

(a) an organic silver salt, 

(b) a light-sensitive silver halide. or a compound capable of forming a light- 
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(54) THERMALLY DEVELOPABLE LIGHT-SENSITIVE 
MATERIAL 

5 s^emen*- performed > to be Part'cularly described in and by the following 

,» 3£? » as«ws*-afs -ass. 

nxing, washing and stabilizing, in order to prevent the develoned im*oe f™™ 

apw-x^jai'sair** -—Semes 

™ n A o ; a V 174 '.! 5 ' ? nd Bnl,sh Pat ent Nos. 943,476 and 951 644 A recent 

Nonetheless, not all colour sensitizing agents effective for silver haliH P 
emU W°e n ha a v r : SKSS tffifS '"r heat de -'°P ab <' &SSJ!^SSl 

mateSrco^pSr^ 3 *• 

(a) an organic silver salt, ° 

(bM light-sensitive silver halide. or a compound capable of forming a light- 
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SmSSS f ilver halide by reaction with said organic silver salt (a), in an amount 
effective to catalyze the reaction of compounds (a) and (c) 
«,lt tS tiVl U T g ag f nt - C , a P a w^ 0f " duc ' n .8 t0 elemental silver the organic silver 
^iS^STJSSi^^ hCatCd m thc prCSCnCe ° f lhc Com P° nent < b > 

reducing^ ^c^^iS^ *** ** (a) ^ thC 

(e) a quinoline compound represented by the following general formula (I): 

j™ « — ] 

N=f CH— CH^=C (X= Y-) D (i) 



10 R' and R l being each independently an alkyl group having from I to 4 10 

carbon atoms or a benzyl group; X and Y are each independently =C— 
or =N— ; n is 1 or 2; a is 0 or I; and Q represents the atoms 
necessary to complete a quinoline nucleus which may^be fSr subStuted or 

15 a^2 e JS t ,n A U ^^ g N "° X l de deri Y ed from said lUMoline compound or a 

15 quinol mum salt derived from said quinoline compound. ie 

£ tu R are p ^ rab, y m ? thv, « etn y' or propyl such as n-propyl. R« and R 5 
™ J° th u f^Ti* d,f £ erent - A '*>. quinoline nucleus in the general formula 
mTthvI e?hv "S^nnv.^ by - *l a M 8 ro «P havin, 1 to 4 carbon atoms, such 2 
methyl, ethyl, isopropyl or isobutyl (any of which may be substituted with a 
J t;""" ° r 3 hyd ^ OXyl Brou P. thus being e.g. hydroxyethyi or /^chlorce hyl) 20 
a tte y nS««?i an k k ,° Xy 8r0 U P , having 1 to 4 carbon atoms such as methoxy 
'HW ° r - butOXy ' a - halogen such 88 a fluorine, chlorine, bromine or 
Sm?r a dia,k y' am ' n p k ffoup in which the alkyl moiety may have I to 4 carbon 
atoms (e.g. methyl, ethyl, propyl, isopropyl, butyl or r-butyl), an alkoxycarbonvl 
25 group having I to 4 carbon in the alkoxy moiety (such U^mSbSSSSSlw 25 

dite^^ 1 ff ? ttp) , &ir X " Y +>R>, X > Y > " and D being as hereinbefore 
denned in connection with the general formula (I). 

Now specific examples of the compounds represented by the general formula 
(1), quinoline ring N-oxides thereof and quinolinium salts thereof, useful as the 
sensitizing agent in the present invention, are given below 30 
(1) 4-(p-dimethylaminostyryl)quinoline 




CH=CH— 

(2) 4-(4-/>-dimethylaminophenyl-l ,3-butadienyl)quinoline 




CCH-CH) r O"< 



CH3 



35 (3) 2-(4-dimethyIaminostyryI)quinoIine 




H=CH 



CH3 



35 



imethyiaminobenzylidcne)aminoquinoline 




N=CH 



,CH 3 



\ 



CHa 



(5) 4-&MJimethylaminophenyIimino)methyiquinoIine 




H 

C«=N 



Cfij 



\ 



(6) 4-(^dimethyIaminophenylazo)quinoline 




CH 3 



CH3 



CH3 



(7) ^K3-^dimethyIaniinophenyl>-2-propenylideneJ.aiTiinoquino!ine 




N=*CH-CH«CH 



v 



\ 



CH3 



CH 3 



(8) 6-chloro-2-(p-dimethy!aminostyry])quinoline 

(9) 6-methoxy-2-(p.dimethylaminostyryl)quinoIine 

CHjO 




CH=CH 



CH 3 



N tH 3 

(10) 8-nuoro-4-(p-di m ethylaminostyry])quinoline 




N ; >_ch=CH 
(1 1) 4-(p-dipropyIaminostyryl)quinoIine 



N^^_CH=CM 



/ 



CH 3 



\h 3 



Q-CjH 7 



•Q-C3H7 
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(12) 4-(^methylbenzylaminostyryl)quinoline 




C»=CH— \/ ~\ 

CH3 



( 1 3) 4-(/7-dimethylaminostyryl)quinol ine- 1 -oxide 



0— n; 




CH=CH 



/ 



\ 



CH3 



(14) 4-(p^iethylaminophenylimino)methylquinoline- 1 -oxide 



0— 




CH=rN 




\ 



C 2 H 5 



(15) 2-[4-(p-dimethylaminophenyl)-l,3-butadienyl]quino!ine- l-oxide 




CH=*CH ^ 

j 
0 



< 



CH 3 



(16) 4-0>-dimethylarainostyrylquinolinium) ethyl iodide 




V "CH3 
(17) 4-(3,4-dioxymethyienephenylethylenyl)quinolinium ethyl iodide 



C2H5 




CH=CH 




V CH 2 



10 



(18) 2,4-te(^-dimethylaminostyryl)quinoIinium ethyl iodide 



CH«CH 



\ 



CfeH 5 



1 \^~<^) z 



(CH 3 ) 2 
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(19) 4^-dimethylaminostyryl)quinolinium 1,2-dihydroxypropyl tosylate 



OH OH 
I I 

CH 2 -CB-CH 2 
. ^ ^»^~\-CH=C8- 

(20) 4-(p-dimethylaminostyryl)quinolinium n-heptyl iodide 



n-C 7 * jr-x J* 

(21) 2-(p-dimethy!aminostyryl)-6-dimethylaminoquino!iniym ethyl iodide 





(22) 4-[4-^dimethylaminopheny])-l % 3.butadienylJquinoIinium n-heptyl iodide 



I CH3 
(23) 2-l4^-dimethylaminophenyl)-l,3-butadienyl)quinolinium ethyl bromide 




These compounds can be used alone or in combinations of two or morp 
Compounds (I), (17), (20), (21), and (22) are particularr P refer?ed 
,,r«7nf;„ C „ 0m P 0Un / d effective a , s * he sensitizing agent in material according to the 
£ I t?-" W ? (C K°, m ?£- n . ent e)) s ,d uitab, y ^ded in an amount of from iV mol 
he K e I Crab J y ,0 "'. mo i to 10_J m ?'. f»r I mol of the organic silver salt (a). 
Li C /?r OUnt C 5 ,0Se , n de Pe»*«Wfor example upon the kind or clmpound used, he 

hi nri3 mC . SllVer th ?r k L nd of silver ha,id e. the kjnd * "^ing agent and 
Uie processing tempera ure. If the amount of the component (e) exceeds 10-' mol 
per mol of organic s>lver salt, and the component (e) is one giving rise to 
cons.derable densrty of colour, the degree of colouration of the iKensitive 
layer can become too great, which is not desirable for some uses. 

buitable examples of organic silver salts which can be used as component (a) 
in the present invention are the silver salts of organic compounds haviZan imino 

SSI? »l5 m ? TC T° K°c U % a " d l 5 e Si,ver ^Its or organic (preferably ciboxy ,^ 
« I s ; 115 d,sc J osed ,n U -S- Patent 3,457,075. Silver safts of cyanic acids having 10 
or more carbon atoms are preferable. «*ving iw 
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of J cchin F n eX ^ ,P k! i° f . thCSe nlver **« delude th silver salt of benzotriazole, 
ol saccharin of phthalazinone. of 3-mercapto-4-phenyl-l,2,4-triazole of £ 

,h^^ y ^ ethyl - , ' 3 - 3a - 7 - t , etraZ , aindenc - of 2^S-ethylt y io/ycoSo^benzo: 
thiazo e. srtver caprate, silver laurate, silver myristate, silver palmitate silver 
stearate, silver behenate. silver adipate and silver sebacate pd,m,ldie - SIlver 
tich, . Hi?.? ? . f C0 ™P°P e ** (b) in Ihe present invention, capable of forming a 
ndudt toSZ^UA by th - rCa u Ct ^^eofwith the organic silver salt fa)! 
M« rt^r.™ 8 *" h ^ ld ?' ammonium halide or a metal halide. the metal preferably 
being strontium, cadmium, zinc, tin, chromium, sodium, barium, iron caw 

LoM Sw° Pper * ca,c T-, niC u ke, ',|P agnesium ' Potassium, aluminiu^mony' 10 
gold, cobalt, mercury lead, beryllium, lithium, manganese, gallium indium' 
gannum. thallium or bismuth, and the halide being the chloride bromide ™; 

m rt oSfc, Xam . p,eS . of . C u 0mponent ( . b) "* or &™ ic halogen compounds such as 
nr«nan» '^"Phenylmethane monobrorootripheny I methane, 2-bromo-2-methyl- 
metC; ?;?K°, m0bUt ^ C acid « 2 - b ™moethanol. dichlorobenzophenone, SrUoSo- 
methane, tnbromomethane and tetrabromomethane 

Suitable silver halides for use as component (b) are silver chloride silver 
hS™± , MM S,,V ? b ™ moi ° dide . silver chlorobromoiodide. sHveJ chtoS 
ZS;S n r chlorobromide and silver iodide. These light-sensitive sK 

StiiculSj ? usefuT 8rainS ° r ° f 8rainS - EmU,Si ° nS ° f eXtremeI * nne 8 rains 
.nn„^" Isi °i nS containin JB a light-sensitive silver halide (b) can be prepared in any 
mrthS"^ H an l!f r - .^Mary emulsions are produced using the single jet 
It! lh . e doub,e J* m^od (e.g. a Lippmann's emulsion), or are an 25 
ammoniacal emulsion, a thiocyanate- or thioether-ripened emulsion or are as 
described m e g. U S. Patents 2,222,264, 3.320.069 and 3,271,157 ' 

Silver halides (b) used in material according to the present invention can be 
sensitized with conventional chemical sensitizers such as reducing agent s sulohur 

S c e o m n no,?„Hc COmpOUnds, u. g0,d com P ound *. Plenum compounds, rfffiium 30 
compounds, or combinations thereof. Suitable procedures for chemical 

fjSSKT are escribed in - e * us - Patent 2 ' 623 > 4 ^ ^SSwS 

« • ■ The . compounds which can be employed as component (b) mav be used 

'ft 6 " dCnt,y ° r M a C r°r m bin ^ n of ^ootmott. This Component (Efts suitably 35 
added in an amount of from 0.001 mol to 0.5 mol per 1 mol of the organic sXr 
salt component (a). If the amount of the component (b) is less than 0 M I me per 
mol of (a), the sensitivity is reduced, while if it exceeds 0.5 mol peTmoI of?a) the 
non-image areas of the heat-developed material may gradually blacken upon 
areas and non-image areas, ^ * n,s ^' n 8 the contrast between the image 

40 

m. J?* £3 ng r gen i wb,ch i s used «? component (c) in the present invention 
K capable of reducing the organic silver salt (a) to form elemental silver 
45 r™ 8 ™ P ?",K b . eat L n -V he ''g^cns'tive material in the presence of the exposed 
45 component (b). which is a silver halide catalyst or can form such 

•n-JiSt 7 educ,n S agent for a particular material depends upon the organic 
3£r hthI Se , ° r e * am P u Ie - * hen u «ng a silver salt of a fiigher fatty acid such as 
silver behenate, or using the silver salt of benzotriazole. which are comparatively 
difficult to reduce comparatively strong reducing agents such as a fcs-phenol (e.g. 
4.4 -methylene6«-(3-methyI-5-r-butyIphenol) or an ascorbic acid respectively are 
1 " J he , ot , her han t' comparatively weak reducing agents such as a 
substituted phenol (e.g.. p-pheny!phenol) are suitable for silver salts which are 
comparatively easy to reduce, such as silver laurate. Examples of frequently useful 
k 0 !" 8 ^ gentS an L substit " ted Phenols, substituted or unsubstituted te-phenols 
substituted or unsubstituted naphthols, substituted or unsubstituted Aft-naphthols 55 
di- or poly-hydroxynaphthalenes. di- or higher-polyhydroxybenzenes. di- or 
higher-polyhydroxynaptlialenes, hydroquinone monoethers. di-ethers. tri-ethers 
and tetra-ethers, ascorbic acid or derivatives thereof, 3-pyrazolidone. pyrazolin-5- 
ones, reducing saccharides (sugars), kojic acid and hinokitiol. 

, h Pre [ erred substituted phenols, bisphenols, bisnaphthols and naphthols are 60 
those where the substituent groups are alkyl (C,— C s ). alkoxy (C,-C,), phenyl 
aceU e oV a nTtro 0, subst,tuted am ino (C,— Q), benzyl, hydroxyalkyl (C,— Q)i 

Most preferred of the hydroquinone ethers are the monoalkvl (C — C » 
65 ethers, the monoaralkyl ethers and the monoaryl ether™ monodiK y t ^' c «> 
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acid SsTSic SSl™*** 3Cid dCriVat,VeS ™ mono - or di-carboxylic 



arylf;;;Sidone d s °itrlZ^T S f e SUbstit , uted or "on-substituted I- 
the preferred I SSSttffi I ?n!nol1 SUbsUtUents are P^ferably those described for 

de^I^ *- with substituents as " 

hydrS^ < c >. ar * hydroquinone, methyl- 

hydroquinone monosulDhate " ^nof'v& hydr0qu,no !i e ' Phenylhydroquinone. 
dimetSylhydroqulnone P StdS^KSS"*' '-° ut y ,h ^r°quino5e, 2,5-* 10 
ethoxyhydroquinone p^S^X^l^T^ ™^°*yWroquinone. 

phenol, 3,4-xylenol YVSl^ ^•^•phenoL 1,4-dimethoxy- 



20 



25 



35 



40 



45 



30 4-ethynh^ 

• sdsgggsS^&sa 

wh ich is capabl Tof funclion n. « , hi„H. mokcutar weight materia 

can ba oniLd "" lcllom "* 118 * blnder . *• l»»der (d) as a saparala component 

50 also bi u° e TpSX°bL b j" d !" ™ u!l " ll >' P"f«™bte. hydrophilic ones c, 

saitabl, fSm *l w W 8 "' of b '" d " < d > •<> >he weight orotic silver all. (a?i S 60 
or nn^orTSe mieVof £„"4lZ7!?S " CC '* d - i ° 8 10 "» "» 

- 65 
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from 0.2 to 3 g of silver per square metre of the support, preferably 0.4 to 2 g ot 
silver per square metre. 

An antistatic layer or an electroconductive layer can be provided on the heat- 
developable light-sensitive material of the present invention if desired. Also, an 
antihalation substance or an antihalati n dye can be incorporated therein, as 
disclosed in British Patents 1,276.727 and 1,261,102. 

If desired, a matting agent such as starch, titanium dioxide, zinc oxide or 
silica, as well as a fluorescent brightening agent such as a stilbene, triazine, oxazole 
or coumarin can be additionally incorporated in the material. 

The components (a) to (e) and any additives can be applied on a support, to 
form a heat-developable light-sensitive material according to the invention, using 
various coating methods including immersing methods, air-knife coating methods, 
curtain-coating methods and extrusion coating methods using a hopper as 
described in U.S. Patent 2,681,294. If desired, two or more layers can be applied at 
the same time. The components (a) to (e) and any additives may be present in a 
single layer or some may be applied as separate layers. 

Some optically sensitizing dyes used for silver halide emulsions can increase 
the light sensitivity of the heat-developable light-sensitive material of the present 
invention. Useful optical sensitizers include the cyanine dyes and the merocyanine 
dyes, as disclosed in U.S. Patents 3,457,075 and 3,761,279. The amount used of the 
cyanine or merocyanine dyes is preferably from IQr 6 mol to 10" 2 mol per 1 mol of 
the organic silver salt (a). 

In order to enhance the transparency of the thermally developable light- 
sensitive layer, to increase the image density and to improve the shelf-life of the 
material, a top-coating polymer layer, preferably 1 to 20 microns thick, can be 
provided on the light-sensitive layer. Suitable top-coating polymers include 
polyvinyl chloride, polyvinyl acetate, vinyl chloridevinyl acetate copolymers, 
polyvinyl butyral, poiysturene, polymethyl methacrylate, polyurethane rubbers, 
xylene resins, benzyl cellulose, ethyl cellulose, cellulose acetate butyrate, cellulose 
acetate, polyvinylidene chloride, chlorinated polypropylene, polyvinyl 
pyrrolidone, cellulose propionate, polyvinyl formal, cellulose acetate phthalate, 
polycarbonates and cellulose acetate propionate. 

Heat-developable light-sensitive material according to the invention can be 
developed, after being exposed to irradiation in the ultraviolet and/or visible range 
from a xenon lamp, tungsten lamp, mercury lamp, or other light source, by merely 
heating the light-sensitive material. Heating temperatures of 100 to 160°C, more 
preferably 110 to I40°C, are suitable for such development. Higher or lower 
temperatures can be selected within the above-described range, shortening or 
prolonging the developing time respectively. The developing time is usually from I 
second to 60 seconds. The material can be heated, for example, by being brought 
into contact with a heating plate or the like or with a heated drum* or, in some 
cases, by being passed through heated space, or by using high-frequency induction 
heating or a laser beam. 

The present invention will now be illustrated in greater detail by reference to 
the following examples of preferred embodiments. Unless otherwise indicated, all 
parts, percentages and ratios are by weight. 

EXAMPLE 1. 

3.4 Grams of behenic acid was dissolved in 100 ml of toluene at 60°C, and the 
solution temperature was held to 60°C. Then, 100 ml of a dilute nitric acid aqueous 
solution of a pH of 2.0 (at 25°C) was mixed thereinto with stirring. This solution 
mixture was maintained at 60°C, and to this was added, while continuing the 
stirring, an aqueous solution prepared by adding aqueous ammonia to about 80 ml 
of an aqueous solution containing 1 .7 g of silver nitrate to form a silver ammonium 
complex salt and making the total amount 100 ml with water. Thus, a dispersion 
containing fine crystals of silver behenate was obtained. Upon leaving this 
dispersion for 20 minutes at room temperature (about 20 — 30°C), it separated into 
an aqueous phase and a toluene phase. 

First, the aqueous phase was removed. Then, 400 ml of fresh water was added 
thereto for washing followed by decanting. This procedure was repeated 3 times. 
Then, 400 ml of water was added thereto and silver behenate was collected by 
qentrifuging. Thus, 4 g of rod-shaped silver behenate crystals of about I micron in 
length and about 0.05 micron in width were obtained. 2.5 Grams of the thus 
obtained silver behenate was added to 20 ml of an isopropyl alcohol solution 
containing 2 g of polyvinyl butyral and was subjected to ball milling for 1 hour to 




1 ml 
I ml 
3 ml 



Ammonium bromide 
(2.5% by weight methanol solution) 

Compound (I) 

(0.025% by weight 2-methoxy-ethanol solution) 

J^l^^^^-butyl^-methyl-pheno!) 
(^ „ by weight solution in 2-methoxy-ethanol) 

Phthalazinone 

(2.5% by weight solution in 2-methoxy-ethanol) | m) 
Jetochlorophthalic anhydride 

(0.6 i by weight methanol solution) , m , 
Merocyanine Dye: 

(X>n 

C 2 H 5 <f Y Sfi 

weigS" ^XA^S^Z^l^^ top-coated a .5% by 
see froma^n^ 

materials were Seated a I20°C fo 1 stc^rf* W T gC L ^Y^r, the 
blackened density was measured d$ l ° deve,0p * lhen the resu,ti "8 

I S£SSSS B W 1 ^? Light-sensitive 
material (A) M aterial (B) Material (C) 

Relative Sensitivity 20,000 



100 500 



T . EXAMPLE 2. x 

for urii bSh ComotnH mta^ ta Exdm P le 1 were conducted except 
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Light-sensitive 
Material (A) 
(containing 

compound (1) 
and the 



Light-sensitive 
Material (B) 
(containing 
neither 
Compound (I) 



merocyanine dye nor merocyanine 
dye) 



Light-sensitive 
Material (C) 
(containing 
the merocyanine 
dye) 



Relative Sensitivity 



25,000 



100 



500 



It can be seen from the results, that the combined use of Compound (I) 
and the merocyanine dye served to obtain an even more excellent effect. 

EXAMPLE 3. 

The same procedures as described in Example 1 were conducted except 
for using Compound (21) in place of Compound (1) in the same amount. Thus, 
the following results were obtained. 



Light-sensitive 
Material (A) 



Light-sensitive 
Material (B) 



Light-sensitive 
Material (C) 



Relative Sensitivity 



5,200 



100 



500 



The same effect as in Example 1 was observed. 

10 EXAMPLE 4. 

The same procedures as described in Example 1 were conducted except 
for using Compound (7) in place of Compound (1). The results obtained are as 
follows. 



Light-sensitive Light-sensitive Light-sensitive 
Material (A) Material (B) Material (C) 



Relative Sensitivity 



3,800 



100 



500 



10 



15 



20 



25 



30 



35 



EXAMPLE 5. * 

1 1 Grams of lauric acid was dissolved in 100 ml of butyl acetate and, while 
maintaining the solution at 10°C, 100 ml of aqueous nitric acid (pH at 25°C: 2.0) 
was added thereto with stirring. Then, while continuing the stirring, 50 ml of an 
aqueous solution (cooled to 0°C) of a silver nitrate ammonium complex salt 
containing 8.5 g of silver nitrate was added thereto over a 1 minute period to react 
the lauric acid with the silver ion. Thus, rod-shaped silver laurate crystals of about 
I micron in length and about 0.05 micron in width were obtained. The resulting 
silver salt was washed successively, with water and methanol. Thereafter, 3.0 g of 
polyvinyl butyral and 20 ml of isopropyl alcohol were added to 2.7 g of silver 
laurate and dispersed using a ball mill to prepare a polymer dispersion of the silver 
salt. 

To 20 ml of this polymer dispersion of the silver salt were added the following 
components to prepare a thermally developable light-sensitive composition. The 
resulting composition was applied to a polyethylene lerephthalate film support in a 
silver amount of 1.7 g per I m 2 of the support to prepare a thermally developable 
light-sensitive material (A). 



Ammonium bromide 

(2.5 0 w by weight methanol solution) 

Compound (20) 

(0.025°; by weight 2-methoxy-ethanoI solution) 
/>-Phenylphenol 

(70 w o * by weight 2-methoxy-ethanoI solution) 
Phthalazinone 

(2.5° 0 by weight 2-methoxy-ethanol solution) 



I mi 
1 ml 
3 ml 
I ml 



15 



20 



25 



30 



35 
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Tetrachlorophthalic anhydride i m i 

(0.6°; by weight methanol solution) 

Separately, for the purposes of comparison, there were prepared in a similar 
manner a thermally developable Light-sensitive Material (B) not containing 
Compound (20) and a thermally developable Light-sensitive Material (C) 
containing as a sensitizing dye a merocyanine dye (the same dye as used in 
Example 1) in place of Compound (20) in the same amount. 

One each <?f these Light-sensitive Materials (A) to (C) was top-coated a 15% b> 
weight tetrahydrofuran solution of viny^w chloride-vinyl acetate copolymer 
(comprising 95% by weight of vinyl chtfride and 5% by weight of vinyl acetate) in a 
dry thickness of 10 microns. 

Each of these three Light-sensitive Materials (A) to (C) was exposed to a 

^A g & hg ^l S0 ^ ^ ed 8 e to im P art ther eto an exposure of* 

240,000 Tux sec. Thereafter, the materials were heated at 120°C for 10 seconds to 
develop, and then the resulting blackened density was measured 

The relative sensitivity was determined^ .the same maimer as in Example 1 
The results thus obtained are shown in the following table. 



Light-sensitive Light-sensitive Light-sensitive 
Materia l (A) Material (B) Material (C) 

Relative Sensitivity 4,700 100 ~ 500 

From the above-described results, it can be seen that the sensitizing agent 
according to the present invention shows an outstanding effect. 

EXAMPLE 6. 

The same procedures as described in Example 5 were conducted except for 
using Compound (18) in place of Compound (20) in the same amount. The 
results thus obtained are given in the following table. 

Light-sensitive Light-sensitive Light-sensitive 
Material (A) Material (B) Material (C) 

Relative Sensitivity 1 ,200 100 500~ 

The same effect as in Example 5. 

EXAMPLE 7. 

The same procedures as described in Example 5 were conducted except for 
using Compound (4) in place of Compound (20) in the same amount. The results 
thus obtained are given in the following table. 

Light-sensitive Light-sensitive Light-sensitive 
Material (A) Material (B) Material (C) 



Relative Sensitivity 1,400 100 500 

The same effect as in Example 5 was observed. 

EXAMPLE 8. 

6 Grams of benzotriazole was dissolved in 100 ml of isoamyl acetate at 50°C 
and the solution was cooled to ~I5°C. To this solution was added, under stirring! 
an aqueous solution prepared by dissolving 8.5 g of silver nitrate in 100 ml of dilute 
nitric acid solution (pH at 25°C: 2.0) and the mixture was adjusted to a 
temperature of 3°C. Thus, a dispersion containing fine crystals of the silver salt of 
benzotriazole was obtained. Upon leaving this dispersion for 20 minutes at an 
room temperature, it separated into an aqueous phase and an isoamyl acetate 
phase. J 

First, the aqueous phase was removed. Then, 400 ml of fresh water was added 
thereto for washing followed by decanting. This procedure was repeated 3 times. 
1 hen, 400 ml of water was added thereto and the silver salt of benzotriazole was 
collected by centrifuging. Thus, 8 g of almost spherical grains of about 1 u in 
diameter of the silver salt of benzotriazole were obtained. 2.5 Grams of the thus 
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Ammonium Iodide 

(8.5°„ by weight methanol solution) 

Solution containing 2 g of Ascorbic Acid 
Monopalmitate and 2 g of Ascorbic Acid Dipalmitate 
in 10 ml of 2-methoxy-ethanol 

Compound (8) 

(0.2° o by weight 2-methoxy-ethanol solution) 

N-Ethyl-N'-dodecylurea 

(2.5° 0 by weight 2-methoxy-ethanol solution) 



1 ml 
10 ml 

1 ml 

2 ml 
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obtained silver salt of benzotriazole was added to 40 ml or an isopropyl alcohol 
solution containing 4 g of polyvinyl butyral and was subjected to ball Sng for 4 
hours to prepare a polymer dispersion of the silver salt. To 40 ml of this polymer 
?he P ™n^° . "fr r ^ werc . added the following components to prepare a 
an„Sfc deV f°?K b e "S"^™ 1 "* composition. This composition was P then 
? P £i r^ a P 0| y ethy,ene terephthaJate film support in a silver amount of 1.2 g per 
I m of the support to prepare a thermally developable Light-sensitive Material 
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Separately, for the purposes of comparison, there were prepared in the same 
SlnVT 311 !; devefopable Light-sensitive Material (B) not coma S 
Compound (8) and a thermally developable Light-sens tive Material (C) 
a f ns.tizmg dye a merocyanine dye (the same dye as described in 
Example 1) in place of Compound (8) in the same amount. 
,„.;Jr. n . e ? C u°I th r ese L'ShKensitive Materials (A) to (C) top-coated a 15° bv 
^?^W#K ft,n, ?u' 0, ? ti ? ,1 , 0 C.. a vinyl c h>oride-iinyl Letate copolymer 
fryTcS'o?^ 

lioh,^?.^^ 656 L, 'e ht - K ? s tt ve Materials (A) to (C) was exposed to a tungsten 

fi ZeJA^ Wedg \ t0 ' m S m theret0 an ex P° sur * of 1,200 000 

Thfr f'tli ZfSZ'Jlt T tenaI * we f e heated at 130°C for 30 seconds to develop. 
lTtt™\«tI e ? Ul V^ 8 blackened de "S'ty was measured. The relative sensitivity wis 

obSd a d re^tXberow n,,er " to Examp ' e The resu,ts thu * 



Light-sensitive 
Material (A) 



Light-sensitive 
Material (B) 



Light-sensitive 
Material (C) 



Relative Sensitivity 



450 



100 



150 



From the above-described results, it can be seen that the sensitizer 
according to the present invention shows an outstanding effect sens,tizer 

_ EXAMPLE 9. 

The same procedures as described in Example 8 were conducted 
except for using Compound (3) in place of Compound (8) in the same 
amount. Thus, the results as given in the following tabl! - were obtained 



Light-sensitive 
Material (A) 



Light-sensitive 
Material (B) 



Light-sensitive 
Material (C) 



Relative Sensitivity 



400 



100 



150 



The same effect as in Example 8 was observed. 

EXAMPLE 10. 

The same procedures as described in Example 8 were conducted 
S f ?K USI ?, g Compound (13) in place of Compound (8) in the same 
amount. Thus, the results as g,ven in the following table were obtained. 
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Light-sensitive 
Material (A) 



Light-sensitive 
Material (B) 



Light-sensitive 
Material (C) 



150 



Relative Sensitivity 390 jqo 

The same effect as in Example 8 was observed. 
WHAT WE CLAIM IS:— 

(V^^ matCrial * SU PP<>" faring: 

c.nc;£i a •l ght "i e 1?i tiv u siIver * alide > or a compound capable of forming a licht- 5 

Sive ?o V c e a r ti| a vlp^ by reiM ?- ion ^ ilh Said 0T & nic siIver sa!l (iffJiSt 
effective to catalyze the reaction of compounds (a) and (c) 

cult £? 3 u U * C u ng agent . c , a P able of reducing to elemental silver the organic silver 

^zzsr^sfcii? heated in the prcsence of the -ssssb ,0 
«d«^ a i^^ tt ™tstr^ if the organic silver sait (a) and/or the 

(e) a quinohne compound represented by the following general formula (I): 



15 



■* 1 

l 



N=£CH— CH^=C (x— Y-j 



< 



«2 



or 



(1) 
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R 1 and R 2 being each independently an alkyl group having from I to 4 

j_j 

carbon atoms or a benzyl group; X and Y are each independently =C— 
or 1 is I or 2; a is 0 or I ; and Q represents the atoms necessary to complete a 
quinohne nucleus which may be further substituted; or (e) may be a quinoline ring 
iN-oxide derived from said quinoline compound or a quinolinium salt dervied from 20 
said quinoline compound. . 

, L 2 *, A 'isht-sensitive material as claimed in Claim I, wherein R 1 and/or R J is 
methyl, ethyl or n-propyl. 

3. A light-sensitive material as claimed in Claim 1 or 2, wherein component (e) 

is 4-0?-dimethylaminostyryl)quinoline f 2-(p-dimethylaminostryryl)-6-dimethyl- 25 
an 3 I U 0q Jf I ^ 0 i in J. Um eth y l . iodid L e ' ^-dimethylaminostyryDquinolinium /i-heptyl 
iodide ^(3^ioxymethyIenephenylethylenyl)quinolinium ethyl iodide, or 4-[4-(p- 
dimethylaminophenyl)-l,3-butadienyllquinolinium *-heptyl iodide. 

4. A light-sensitive material as claimed in any preceding claim, wherein 
sSaMa) ,S preSent 10 ^ amount of 10 " 6 to 10 ™ol Per mol of said organic 30 

5. A light-sensitive material as claimed in any preceding claim, wherein said 
support bears a cyanine dye or a merocyanine dye. 

6. A light-sensitive material as claimed in Claim 6, wherein said cyanine dye or 

said merocyanine dye is present in an amount of 10-* to 10~ 2 mol per mol of said 35 
organic silver salt (a). 

7. A light-sensitive material as claimed in any preceding claim, wherein said 
organic silver salt (a) is a silver sait of an organic carboxylic acid or of an organic 
compound containing an imino group or a mercapto group. 

8. A light-sensitive material as claimed in any preceding claim, wherein said 40 
compound capable of forming a light-sensitive silver halide by reaction with said 
organic silver salt (a) is a hydrogen halide, an ammonium halide or a metal halide, 

the halide being chloride, bromide or iodide. 

♦ k 9 m A l|f "Sensitive material as claimed in Claim 8, wherein said metal halide is 

tne chloride, bromide or iodide of strontium, cadmium, zinc, tin, chromium, 45 

sodium, barium, iron, caesium, lanthanum, copper, calcium, nickel, magnesium. 
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potassium, aluminium, antimony, gold, cobalt, mercury, lead, beryllium, lithium, 
manganese, gallium, indium, platinum, thallium or bismuth. 

10. A light-sensitive material as claimed in any of Claims 1 to 7, wherein said 
compound capable of forming a light-sensitive silver halide by reaction with said 
3 organic silver salt (a) is monochlorotriphenyl methane, mon bromotriphenyl- 5 

methane 2-bromo-2-methylpr pane, 2-bromo-butyric acid, 2-bromoethanoL 
dicnlorobenzoph none, tniodomethane, tribromomethane or tetrabromo- 
metnane. 

ir i"»kft 1 1 ' A . ^Sht-se nsitive material as claimed in any preceding claim, wherein said 
10 light-sensitive silver halide is silver chloride, silver bromide, silver bromoiodide, 10 
silver chlorobromoiodide, silver chlorobromide or silver iodide. 

12. A light-sensitive material as claimed in any preceding claim, wherein said 
reducing agent (c) is a substituted phenol, a substituted or unsubstituted bisphenoL 
a substituted or unsubstituted naphthol or bis-naphthol, a di- or poly-hydroxy- 
15 naphtha ene, di- or higher- polyhydroxybenzene, di- or higher- polyhydroxy- 15 
naphthalene a hydroquinone mono-, di-, tri- or tetra-ether, ascorbic acid or a 
acid V or WnokMol * 3 ~ pyrazoIldone ' a Pyrazolin-5-one, a reducing sugar, kojic 

•m u }\ . A n heat ^ ev ?lopable light-sensitive material as claimed in Claim 1 and 

ZO substantially as hereinbefore described with reference to and as shown in any one 20 

or txamples 1 to 10. xu 
14. A method of developing a light-sensitive material as claimed in any 

preceding claim, which material has been imagewise-exposed, comprising heating 

the material to a temoerature for a duration until a black image is obtained. 

1 60°C m M claimed in Claim 1 4, wherein the temperature is from 100° to 2 5 

1 40°C ' A meth0d M c,airaed in aaim 1 5 » wherein the temperature is from 1 10° to 

™ r l l\ A ™ ethod ** claimed in any of Claims 14 to 16, wherein the duration is 
30 from 1 to 60 seconds. 

'?v£ mat ^ al bearing a visible image developed by a process as claimed in 
any of Claims 14 to 17. 

GEE & CO., 
Chartered Patent Agents, 
Chancery House, Chancery Lane, 
London WC2A 7QU 
— and — 
39 Epsom Road, Guildford, Surrey. 
Agents for the Applicants. 
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